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Issues to be Evaluated

1. Can biofuels be the only solution for our 2050 GHG
targets?

2. What is the relative emission benefit of switching to
alternative transportation fuels and technologies?

3. Whatis the impact of methane leakage from the
natural gas distribution system on established
emission rates?

4. What infrastructure improvements are needed to
facilitate the use of emerging fuels?




Overview -




Federal Fuel Policies

1 Renewable Fuels Standards (RFS)

BEXpansion of renewable fuel production from 9
billion gallons in 2008 to 36 billion gallons in 2022

BMinimum Well to Tank (WTT) greenhouse gas (GHG)
emissions reductions from gasoline and diesel
baselines required:

Fuel Min. Percent Reduction
in WTT GHG emissions

Advanced Biofuels 50
Biomass - Based Diesel 50
Renewable Fuel 20

Cellulosic Biofuel 50




California Fuel Policies

1 Assembly Bill 32 i CA Global Warming
Solutions Act of 2006
BSets GHG target in 2020 as 1990 emission levels

BCap/Trade program adopted o regulates fuel
providers among others

1 CA fuel facility GHG emissions under compliance today

{| Carbon content of fuels sold have compliance
requirements beginning Jan 2015

1 CA Executive Order S - 03-05
BSets GHG target in 2050 as 80% below 1990 levels




California Fuel/Energy Standards

1 Low Carbon Fuel Standard ( LCFS

BRequires fuel regulated parties to reduce the carbon
Intensity of their products 10 % by 2020

1 California Renewable Portfolio Standard ( RPS

BRequires all CA retall sellers of electricity to serve
33 % of their load with renewable energy by 2020

BJointly administered by CPUC and CEC

1 California Senate Bill 1505

BRequires 33 % of hydrogen (H 2) produced in CA be
derived from renewable feedstock




California Alternative and
Renewable Fuel Incentives

1 Assembly Bill (AB) 118 i CA Alternative and
Renewable Fuel, Vehicle Technology, Clean
Air, and Carbon Reduction Act of 2007

BProvides $150 million annually to fund air quality
Improvement projects and develop and deploy
technology and alternative and renewable fuels
until 2015

BAB 8 extends AB 118 funding through 2023
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Outline

1 Baseline fuel demand projections

+ Biofuel availability projections
BReview of literature and expert analysis

1 Comparison of biofuels supply over time to
demand projections
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Baseline Fuel Demand

1 2012 base year fuel demand from the Energy
Information Administration (EIA )

+ Future year fuel demand:
BGrowth from EMFAC for on- road
BGrowth for off -road sectors from ARB inventories

1 Projections for baseline (existing policies):
B2014: 24.7 billion gallons liquid fuels (gas, dsl, jet)
B2030: 24.2 billion gallons
B2050: 32.1 billion gallons
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Biofuel Supply Challenges

1 Today, California consumes ~1.5 billion gallons
of corn - based ethanol for gasoline blends.
BU.S. demand for ethanol = 43% of corn crop (2014)
BDistribution networks separate from petroleum fuels

1 Need new r enewanbd ef uoediiskp p(
BMove to non - food feedstocks for sustainability
BLimited by land area and waste streams
BRequires large sector expansion in new market

1 Sustainability factors to consider:

Blndirect land - use change ( ILUC) carbon emissions
BWater consumption

BFertilizer input and nitrogen run - off
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Projected Biofuel Supply

Reference Studies Reviewed

1. 2014 CEC Advanced Fuel Production
Technology Market Assessment

2. UC Davis Bioenergy Webinar (May 17, 2013)
3. DOE/ORNL Billion Ton Update (Aug 2011)

4. CA Counclil on Science & Technology (CCST)
CAO0Os Energy Future Bl of L

Acronyms:

A BG = billion gallons; bgge = billion gallons gasoline equivalent
A MGPY = million gallons per year

A BCF = billion standard cubic feet (natural gas)

A BDT = bone dry tons of biomass (raw feedstock)
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From Biofuels for Transportation: A Climate Perspective, Pena, 2007.
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